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(54) FREE ABRASIVE POLISHING SLURRY COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition which is suitable for use in 
a working process in which composite materials mixed with materials with different 
hardness from one another are uniformly shaved without generating selective polishing, by 
including abrasive particles, a specific antiabrasive and a dispersion medium. 
SOLUTION: This composition is obtained by including (A) 0.01-1.0 wt.%, preferably 0.05- 
0.4 wt.% of abrasive particles, (B) >0.1 wt.%, preferably >0.5 wt.%, more preferably Si 1.0 
of an antiabrasive except sulfur-containing organomolybdenum, (C) a dispersion medium, 
and (D) a surfactant, a polymeric surface modifier, a coupling agent, etc., as required. The 
component A is e.g. diamond, alumina, silicon carbide, cerium oxide, silicon oxide, iron 
oxide. The component B is e.g. a phosphate ester, metal dithiophosphate, phosphate ester 
amine salt, sulfur-based compound. The component C is preferably a non-aqueous 
solvent, more preferably a non-polar solvent with low polarity. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The loose grain polish slurry constituent which is a loose grain polish slurry constituent for 
grinding the composite material with which a different degree-of-hardness ingredient is 
intermingled, and contains an abrasive material particle, an antifriction agent (except for sulfur- 
containing organic molybdenum), and a dispersion medium. 

[Claim 2] Furthermore, the constituent according to claim 1 which is chosen from the group which 
consists of a surfactant, a macromolecule system surface treatment agent, and a coupling agent and 
which contains a kind at least. 

[Claim 3] The constituent according to claim 1 or 2 with which said antifriction agent contains sulfur 
or Lynn in the chain. 

[Claim 4] A constituent given in any 1 term of claims 1-3 whose additions of said antifriction agent 
are 0. 1 % of the weight or more. 

[Claim 5] The polish approach of the thin film magnetic head are the manufacture approach of a thin 
film magnetic head including the process which performs polish processing of the air bearing side of 
the thin film magnetic head, and the becoming field, and using a loose grain polish slurry constituent 
with said polish processing given in any 1 term of claims 1-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the loose grain polish slurry constituent suitable for 
using it at the processing process deleted to homogeneity, without producing the difference of the 
amount of polishes between the composite material which consists of two or more different degree- 
of-hardness ingredients with which degrees of hardness differ, i.e., selection polish. 
[0002] 

[Description of the Prior Art] In recent years, to an optic, electronic parts, a precision machine vessel 
part article, etc., advanced features and high performance-ization are required increasingly and the 
ingredient currently used is also dramatically various with a metallic crystal ingredient, the ceramics, 
glass, and plastics. Therefore, the polish application of the components which consist of two or more 
ingredients with which degrees of hardness differ is increasing. As an example of polish processing 
of such a composite material, end-face polish of a fiber-optic connector etc. is mentioned about 
electronic parts with homogeneity processing and the optic of the wiring metal and interlayer 
insulation film in the multilayer- interconnection process of LSI. 

[0003] Moreover, improvement in the recording density is measured every year, the hard disk drive 
which is the record medium of a computer narrows the floatation clearance between a hard disk and 
the magnetic head as one means to attain high recording density, and low floatation-ization of the so- 
called head which reduces the spacing between a disk/head is tried. It consists of composite material 
by the ceramics which the magnetic head carried in the hard disk drive has the thin film mold 
magnetic head in use, and serves as base materials, such as ARUTIKKU (aluminum203-TiC), the 
metal membrane which are magnetic materials, such as a permalloy (Fe-nickel) and Sendust (Fe- 
aluminum-Si), ( drawing 2 ). 

[0004] Moreover, the present floatation mold magnetic head is the logging process (the wafer with 
which many magnetic exchange components were formed in the shape of a matrix as this bar was 
shown in drawing 1 is cut) of the :L bar currently generally manufactured at the following processes, 
two or more sliders are arranged in the shape of a train. Wrapping processing of a process (refer to 
drawing 3 ) and 3. bar in which 2. bar is pasted up on a processing fixture (with refer to drawing 4 
and wrapping processing) polish processing of ABS of a slider which is made to rotate the surface 
plate which made tin etc. the charge of a principal member as shown in drawing 4 , and is performed 
while setting a ground object and supplying a loose grain polish slurry constituent etc. on this is said. 
The process and 5. rail etching process of exfoliating a bar from 4. processing fixture, and the 
process which carries out cutting separation of the 6. bar at a slider. 
In these processes, this invention relates to the polish in wrapping processing of 3. bar. 
[0005] When performing polish processing of ABS of the thin film magnetic head which is the 
composite material of the ceramics and a metal membrane using the conventional loose grain polish 
slurry constituent, it was almost the case which metal membranes which are the elasticity ingredients 
currently used for the magnetic pole section, such as a permalloy and Sendust, are selectively 
processed by the difference in the degree of hardness between ingredients, and a level difference 
generates by it. From ABS which consists of ceramics, metal membranes, such as the magnetic pole 
section, are made to retreat, the so-called pole chip recession (Pole Tip RecessionrPTR) which 
increases magnetic spacing with a record medium occurs, and selection polish of the charge of a 
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magnetic pole member constituted by metal membranes, such as this permalloy, Sendust, etc., 
increases the flying height of a substantial head. 

[0006] Although lubricant has been used in order to grind conventionally the composite material 
with which a different degree-of-hardness ingredient is intermingled, this lubricant is divided 
roughly into three of extreme pressure additives, such as antifriction agents, such as an oily agent 
which are generally fatty acids, such as 1 stearin acid and oleic acid, 2 phosphoric ester, and Zn- 
DTP, and a 3 organic Mo compound, from the mechanism of action of the lubrication effectiveness 
to a ground object. Among these, in an oily agent, also in severe polish conditions on which the 
lubrication effectiveness disappears, an antifriction agent reduces friction, in order that the 
effectiveness may maintain. In a low - high load and a high temperature service, the lubricating film 
by the try dotage MIKARU reaction on the front face of friction is formed, and friction is reduced 
(331 Seiichiro Hironaka; the mechanism of action of a lubricating oil additive, plastic-working 
symposium, 33- 43, 1994, R.J. Hartleys; an antifriction agent and an extreme pressure agent, a 
tribology strike, 326- 1995). 

[0007] The frictional heat generated in a friction surface decomposes, and the compound which 
contains sulfur in a chain among such antifriction agents forms the coat of the minerals which consist 
of a sulfide between ground objects, and maintains lubricating properties. The antifriction agent 
which includes Lynn in a chain similarly forms the coat of the minerals which decompose with the 
frictional heat generated in a friction surface, and consist of a phosphide or a phosphorylation object 
between ground objects. Also in the compound including Lynn, a phosphite system is hydro lyzed 
with frictional heat and it is thought that an inorganic coat is formed. (194 Omori men of ability; the 
adsorption in the iron front face of the Lynn system extreme pressure additive, a reaction (the 2nd 
news), a tribology strike, 188- 1990) . 

[0008] A compound including both sulfur and Lynn also has the same effectiveness as the compound 
contained independently, respectively (34 Masafumi Mashiko; the chemistry of lubricant, the 
foundation in physics and tribology, application, 15- 1996). Since the coat of these minerals is 
chemisorbed with the ground object, compared with physical adsorption of an organic molecule, 
adsorption power exists in stability to an elevated temperature strongly. Since big energy is required 
to remove an inorganic coat, unless it is polish conditions severe like it removes an inorganic coat, it 
is known that the lubrication effectiveness over a ground object will be maintained (642 Toshio 
Sakurai; lubrication, the chemistry of wear and lubrication, 635- 1982). 

[0009] Moreover, sulfur-containing organic molybdenum is studied as an antifriction agent (P. 
C.H.MitcheirOil Soluble Mo-S Compounds as Lubricant additive" Wear, -300, 100 (1984) 281 
editing [ Okabe Taira / Hachiro ] "petroleum product additive development-and latest technique" 
CMC (1998) p99 - 106 grades), and sulfiir-containing organic molybdenum is examined as lubricant 
for grinding the composite material with which a different degree-of-hardness ingredient is 
intermingled (Japanese Patent Application No. 10-255022). Thus, although the effectiveness of an 
antifriction agent is generally known widely, these antifriction agents are conventionally used for the 
application which reduces friction of slide sides, such as a machine part, for example, a gear, and a 
turbine. Conventionally, the load which joins polish of composite material, such as the thin film 
mold magnetic head which consists of different degree-of-hardness ingredients, is farther [ than the 
load which joins slide sides, such as a gear, ] low. Therefore, homogeneity processing was not 
completed, although it was possible to have processed the polished surface of composite material 
even if it did not use a wear-proof agent. Therefore, an antifriction agent is added to a loose grain 
slurry constituent like this invention, and it is not applied to selection polish prevention of the 
composite material which consists of different degree-of-hardness ingredients at a success flesh side. 

[0010] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the loose grain 
polish slurry constituent suitable for using it at the processing process deleted to homogeneity, 
without producing the difference of the amount of polishes between different degree-of-hardness 
ingredients of the composite material with which a different degree-of-hardness ingredient is 
intermingled, i.e., selection polish. Moreover, it is offering the polish approach using the loose grain 
polish slurry constituent and it which process homogeneity, without generating a scratch for the ABS 
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side of the thin film mold magnetic head in polish processing of the thin film mold magnetic head. 
[0011] 

[Means for Solving the Problem] The theme of this invention is a loose grain polish slurry 
constituent for grinding the composite material with which a different degree-of-hardness ingredient 
is intermingled. An abrasive material particle, an antifriction agent (sulfur-containing organic 
molybdenum is removed.) And the loose grain polish slurry constituent containing a dispersion 
medium and also a surfactant, They are said constituent which is chosen from the group which 
consists of a macromolecule system surface treatment agent and a coupling agent and which contains 
a kind at least, said constituent with which said antifriction agent contains sulfur or Lynn in the 
chain, and said constituent whose addition of said antifriction agent is 0.1 % of the weight or more at 
a list. Furthermore, the theme of this invention is the manufacture approach of a thin film magnetic 
head including the process which performs polish processing of the air bearing side of the thin film 
magnetic head, and the becoming field, and said polish processing is the polish approach of the thin 
film magnetic head using said loose grain polish slurry constituent. 

[0012] By using such a loose grain polish slurry constituent, in the phase which grinds the composite 
material with which a different degree-of-hardness ingredient is intermingled, the ratio of the part 
which solid-state contact has generated will be reduced, and coefficient of friction of the ground 
object front face where a degree of hardness is low will be lowered selectively. That is, by making 
small the amount of clearances of construction material with the low degree of hardness which 
processing clearance is easy to be carried out, it becomes possible to process homogeneity, without 
producing the difference of the amount of polishes between different degree-of-hardness ingredients. 

[0013] 

[Embodiment of the Invention] The slurry of this invention is a loose grain polish slurry constituent 
containing an abrasive material particle, an antifriction agent, and a dispersion medium. Each 
component is explained below. An antifriction agent has the effectiveness of raising the polish 
engine performance of a loose grain slurry, and especially the antifriction agent containing sulfur and 
a Lynn independent, or both improves the friction property in boundary lubrication. The lubricating 
film by the try dotage MIKARU reaction on the front face of friction is formed by the low - inside 
load and the high temperature service, and, specifically, friction is reduced. 

[0014] There are phosphoric ester, a metal dithiophosphate salt, a phosphoric ester amine salt, and a 
sulfur system compound in this antifriction agent. As phosphoric ester, it is a formula [** 1]. 

R — P (RteT/t^Ug ) 

The phosphoric ester, the formula [** 2] which are come out of and expressed 
(CH 3 -^Q-o-h — P =o 

The tricresyl phosphate (TCP) and phosphorous acid TORIKUREJIRU (TCPi) which are come out 

of and expressed, triphenyl phosphate (TPP), phosphoric-acid diphenyl (DPP), phosphorous acid 

triphenyl (TPPi), phosphorous acid diphenyl (DPPi), phosphoric-acid cresyl diphenyl (CDP), a 

formula [** 3] 

(CH 2 =CHCH 2 0) 3 — p =^0 

It comes out, there are a phosphoric-acid triaryl expressed, a phosphoric-acid trio rail, and 

molybdenum phosphoric ester, and phosphoric ester (R of a top type is an alkyl group), tricresyl 

phosphate, and a phosphoric-acid triaryl are desirable. 

[0015] As a metal dithiophosphate salt, it is a formula [** 4]. 
s s 
D II 

(RO)2 — P — S — Zn — S — P — (OR)2 

The dithiophosphate zinc (Zn-DTP), the formula [** 5] which are come out of and expressed 
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? s 



p — R 



The Lynn sulfuration polyolefine, the formula [** 6] which are come out of and expressed 



o 



R — P — S — 



P — R 



O— Ba— O 



Thejbarium thio pyrophosphate, the formula [** 7] which are come out of and expressed 

R — P — S — Ni 



U J 



It comes out, there are nickel thio phosphate expressed, dithiophosphate nickel (nickel-DTP), 
dithiophosphate cobalt (Co-DTP), etc., and dithiophosphate zinc (Zn-DTP), the Lynn sulfuration 
polyolefine, barium thio pyrophosphate, and nickel thio phosphate are desirable. 
[0016] As a sulfur system compound, it is a formula I"** 81. 

CH3(CH 2 )nCH -CHCH(CH 2 )rtCOOR 



CH 3 (CH 2 )nCH =CHCH(CH 2 )nCOOR 

It comes out, there are the sulfuration fatty acid ester expressed, a sulfuration isobutylene, a 
sulfuration SUP AMU oil, a sulfuration terpene, a sulfuration incense oil, diphenyl monosulfide 
(DPMS), diphenyl disulfide (DPDS), etc., and sulfuration fatty acid ester is desirable. In these 
antifriction agent, phosphoric ester and a metal dithiophosphate salt are desirable, and 
dithiophosphate zinc, phosphoric ester (R of a top type is an alkyl group), tricresyl phosphate, and a 
phosphoric-acid triaryl are more desirable especially. 

[0017] These antifriction agents have the effectiveness which prevents wear and seizure also under a 
high load and a high temperature service, in order to form an inorganic coat between ground objects. 
These antifriction agents can use a simple substance or two or more sorts of mixing according to a 
desired polish property, the concentration of an antifriction agent - more than 0.1 wt% - desirable - 
more than 0.5wt% — it is more than 1.0wt% more preferably. 0. There are few additives which act on 
a ground object by low concentration from 1 wt%, and it is difficult to grind two or more different 
degree-of-hardness ingredients to homogeneity. 

[0018] Although the dispersion medium used by this invention will not be limited if it is a solvent 
which dissolves an antifriction agent, since metal membranes, such as a permalloy which is a 
component, and Sendust, generally generate corrosion and rust weakly to water in using for the thin 
film mold magnetic head, it is desirable to use a nonaqueous solvent as a dispersion medium, and it 
is desirable to use a polar weak nonpolar solvent further. Here, the polarity of a dispersion medium is 
a property based on the dipole produced in intramolecular in the semantics used ordinarily with the 
atom of solvent intramolecular, the class of the association and atomic arrangement, its location, etc. 
This polar magnitude is relatively decided by the polarity of the molecule which interacts. The 
polarity of a solvent is qualitatively expressed with the soluble parameter (sp value) delta value of 
Hildebrand. A polarity is so large that this value delta is large, and a polarity is as small as a small 
thing. Although this delta value is further divided into some by intermolecular interactions, such as 
orientation by distribution and the polarity, and hydrogen bond, these values determine the 
selectivity of the dissolution to a compound what kind of compound that solvent melts well. 
[0019] The organic solvent suitable for the dispersion medium of the loose grain polish slurry polish 
liquid of this invention has a desirable thing with this low delta value. This is because the odor of a 
dispersion medium becomes a problem when a polar component increases, or the dispersion medium 
itself has an adverse effect to the body or a ground object. Furthermore, by this invention, 
evaporation of the polish slurry under polish processing is abolished, and in order to perform stable 
polish processing, the solvent with the slow vapor rate of a dispersion medium is suitable. The 
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dispersion medium with this quick [ a vapor rate ] is because a dispersion medium evaporates during 
a polish activity and stable polish processing becomes difficult. A soluble parameter sp value is [ 8.0 
or less ] suitable, and 2.0 or less thing is more preferably suitable [ as for the dispersion medium 
used for this invention ] from these things, for relative velocity 5.0 or less preferably 10.0 or less. 
There are PEGASORU which is for example, the product made from Exon Chemistry, no odor 
isoparaffin system solvent:Isopar series and low smell naphthene solvent:EXXSOL series, the n- 
paraffin series solvent:White REXX series made from the Mobile chemistry, and an industrial use 
aliphatic series system solvent as these dispersion media, PEGAHOOWAITO, SATO REXX, etc. 
[0020] The abrasives particle used for this invention can be used without being limited especially if 
used for general polish processing. Specifically, a diamond, an alumina, silicone carbide, cerium 
oxide, silicon oxide, an iron oxide, etc. are mentioned. Although an abrasives particle can be set as 
arbitration with a degree of hardness, a composite-material kind, the amount of polish clearances, 
polish machined surface precision of a ground object, etc., in wrapping processing of the thin film 
magnetic head, generally, 0-1/10 micrometer, 0 - 1/8 micrometer, 0 - 1/4 etc. micrometer of 1 
micrometer or less of diamond particle abrasives 0.5 micrometers or less, etc. are more preferably 
used for name grain size. Moreover, the concentration in the slurry constituent of an abrasives 
particle has about 0.05 - 0.4 preferably common % of the weight, and it is necessary to make it 
prepare in consideration of polish efficiency or polish precision about 0.01 to 1.0% of the weight. 
[0021] In order to make a stable dispersed system from the condition of fine particles, the wettability 
in ** / liquid junction side must be good. Although wettability means the phenomenon in which a 
liquid pushes away a gas from a solid-state front face here, since air is sticking to the front face of 
dry fine particles strongly, a liquid needs to permute this. Moreover, in order to improve wettability, 
the thing which has both polarity and the chemical structure near [ compatibility ] becomes large that 
what is necessary is just to strengthen the chemical compatibility of **/liquid. It is possible for a 
hydrophilic property to be shown since polar functional groups, such as a surface hydroxyl group, 
exist, and to distribute it easily, since wettability is good for the particle front face used for an 
abrasives particle in a polar solvent with a high delta value like water. However, since it is a 
nonpolar solvent, in order to make homogeneity distribute the abrasives which are hydrophilic 
particles in a nonpolar solvent, the dispersion medium used by this invention must raise the 
compatibility of a particle front face and a dispersion medium, and needs to perform hydrophobing 
processing. 

[0022] In order to carry out hydrophobing processing of the particle front face, surface treatment 
agents, such as a surfactant, a macromolecule system surface treatment agent, and a coupling agent, 
may be added to the loose grain polish slurry constituent of this invention. It uses that the approach 
using a surfactant is amphiphile with which a surfactant has a polar group (= hydrophilic group) 
strong against a hydrophobic long hydrocarbon chain and a hydrophobic long end in a molecule. In 
order to turn outside the hydrocarbon chain which is hydrophobicity by the interaction of the particle 
front face which is a hydrophilic property, and the polar group of a surfactant and to adsorb, the 
front- face nature of the grain child who sees on the whole changes from a hydrophilic property to 
hydrophobicity, and it becomes possible to exist in stability, without sedimenting in a nonpolar 
solvent. 

[0023] When using a surfactant for this invention, the surfactant must dissolve in a nonpolar solvent 
and such a surfactant has that common in which it has a double bond and a triple bond in the 
molecule frame, or branching exists. It is desirable to use [ rather than ] a nonionic surfactant 
preferably using the ionic surfactant which can cause corrosion etc. to the magnetic section of the 
magnetic head. The mono-oleic acid sorbitan which is a sorbitan fatty acid ester system as such a 
surface active agent, for example, As sorbitan sesquioleate, triolein acid sorbitan, and a glycerol ester 
system, pen Tao lane acid decaglyceryl, Penn Tyne stearin acid decaglyceryl, triolein acid 
decaglyceryl, Pen Tao lane acid hexa glyceryl, mono-isostearic acid glyceryl, The tetra-oleic acid 
polyoxyethylene sorbitol which is a polyoxyethylenes sorbitol fatty-acid-ester system, such as 
monoisostearate diglyceryl, There are the POE(2) oleyl ether, the POE(3) 2nd class alkyl ether, etc. 
which are monochrome oleic acid polyethylene-glycol 2EO, 6EO, and the polyoxyethylene-alkyl- 
ether system which are a polyethylene-glycol-fatty-acid-ester system. 

[0024] Although the surfactant concentration used for this invention changes with the front- face 
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nature and the surfactants of an abrasives particle which are used for a particle that what is necessary 
is just more than the concentration that causes saturation adsorption, its 0.01 % of the weight or more 
is desirable. Moreover, generally it is used at 50 or less % of the weight. It is to become difficult 
[ this ] for surfactants to use a canal-canal interaction compared with a drainage system, since the 
amount of adsorption of the surfactant in an eye is still smaller, and to carry out bilayer adsorption in 
a nonpolar solvent, and for front-face nature not to change with the addition concentration of a 
surfactant like a drainage system. 

[0025] The end of a polymer sticks to a macromolecule system surface treatment agent to an 
interface strongly, and polymer brushes which other parts elongate in a solvent, such as Pori (2- 
vinylpyridine)-polystyrene (PVPy-PS) and the Pori (2-vinylpyridine)-polyisoprene (PVPy-PIS), are 
mentioned to it. These stick to a particle front face and form a thick adsorption layer. By this thick 
adsorption layer, it uses preventing access of particles in steric hindrance. 

[0026] In a coupling agent, moreover, vinyl trichlorosilan, a vinyl tris (beta-methoxyethoxy) silane, 
vinyltriethoxysilane, vinyltrimetoxysilane, and gamma- (methacryloxypropyl — 9 trimethoxysilane) 
beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxypropylmethyldietoxysilane, N-beta-(aminoethyl) gamma-aminopropyl 
trimethoxysilane, N-beta-(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma- 
aminopropyl triethoxysilane, N-phenyl-gamma-aminopropyl trimethoxysilane, Silane coupling 
agents, such as gamma-mercapto propyltrimethoxysilane and gamma-chloropropyltrimetoxysilane, 
Isopropylisostearoyl titanate, isopropyl tridodecyl benzenesulphonyl titanate, Isopropyl tris 
(dioctylpyrophosphate) titanate, Tetra-isopropyl bis(dioctyl phosphite) titanate, tetra-octyl bis 
(JITORIDE sill phosphite) titanate, Tetrapod (2 and 2-diaryl oxymethyl-1 -butyl) bis 
(JITORIDESHIRU) phosphite titanate, Bis(dioctylpyrophosphate) oxy-acetate titanate (PUREN act 
KR138 by Ajinomoto Co., Inc. S), Bis(dioctylpyrophosphate) OECHIREN titanate, isopropanal 
PIRUTORI octanoyl titanate, Isopropyldimethacryl isostearoyltitanate, isopropyl 
ISOSUTEAROIRUJI acrylic titanate, Isopropanal PIRUTORI (dioctyl phosphate) titanate, isopropyl 
TORIKUMIRU phenyl titanate, Isopropanal PIRUTORI (N-amide ethylamino ethyl) titanate, 
JIKUMIRU phenyloxy acetate titanate, Titanate system coupling agents, such as JIISO stearoyl 
ethylene titanate, Aceto alkoxy aluminum JIISOPUROPIRETO (PUREN act aluminum-M by 
Ajinomoto Co., Inc.), Organic aluminium system coupling agents, such as an aceto alkoxy 
JIISOPUROPI rate, iso BUCHIROKISHIDO, 2-OKUTADE siloxide, and 2-ethylhexyl 
isopropoxide, etc. are mentioned. Although the concentration of the macromolecule system surface 
treatment agent used for this invention or a coupling agent changes with the front- face nature of the 
abrasives particle to be used etc., its 0.01 % of the weight or more is desirable. Moreover, generally 
it is used at 50 or less % of the weight. By the approach using these, it uses combining the surface 
functional group and surface treatment agent in a particle front face by the chemical reaction, and 
changing the front- face nature of a particle from a hydrophilic property to hydrophobicity. If 
hydrophobing processing is hydrophobing processing which it is not limited [ processing ] to the 
above-mentioned approach and makes homogeneity distribute the abrasive material particle which is 
a hydrophilic property in a nonpolar solvent, it may use any processings. 

[0027] The manufacture approach of the loose grain polish slurry constituent of this invention can 
apply the manufacture approach of a common loose grain polish slurry constituent. That is, the 
optimum dose dissolution of the surfactant is carried out at a dispersion medium, and optimum dose 
mixing of the abrasives particle is carried out. In this condition, since an abrasives particle is a 
hydrophilic property, it exists by the state of aggregation in a nonpolar solvent. Then, a particle is 
distributed in order to crack the condensed abrasives particle to a primary particle. At a distributed 
process, the general distributed approach and distributed equipment can be used. Specifically, an 
ultrasonic disperser, various bead mill dispersers, a kneader, a ball mill, etc. are applicable. 
Distributed stability becomes possible [ preparing a good slurry ], without condensing by a 
surfactant's sticking to the front face which the particle was cracked to the primary particle by the 
activity of distributed equipment, and appeared by it, and improving wettability. 
[0028] The ground object of this invention is a composite material with which the different degree- 
of-hardness ingredient of 700-4000 is mainly intermingled [ Hv degree of hardness ] by the charge of 
soft wood and Hv degree of hardness of 26-360. The charge of soft wood and the charge of 
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hardwood which are included here may be one kind or plural, respectively. Especially this charge of 
soft wood is a metal. For example, Ti (Hv degree of hardness: 60), Pb (Hv degree of hardness: 37), 
Ag (Hv degree of hardness: 26), W (Hv degree of hardness: 360), V (Hv degree of hardness: 55), Nb 
(Hv degree of hardness: 80), Ta (Hv degree of hardness: 355), Pd (Hv degree of hardness: 38), Cr 
(Hv degree of hardness: 130), Ru (Hv degree of hardness: 350), Cu (Hv degree of hardness: 117), Pt 
(Hv degree of hardness: 39), Mo (Hv degree of hardness: 160), Th (Hv degree of hardness: 38), 
nickel (Hv degree of hardness: 60), Sendust (Fe-aluminum-Si, Hv degree of hardness: 600), a 
permalloy (Fe-nickel, Hv degree of hardness: 200), and aluminum (Hv degree of hardness: 200) are 
mentioned. The charges of hardwood are the ceramics, glass, etc. For example, quartz glass (Hv 
degree of hardness: 620), ARUTIKKU (Hv Degree-of-hardness: aluminum203-TiC, 2500), TiC (Hv 
degree of hardness: 3200), A1N (Hv degree of hardness: 1370), Si3N4 (Hv degree of hardness: 
2160), Zr02 (Hv degree of hardness: 700), cBN (Hv degree of hardness: 4000), Si02 (Hv degree of 
hardness: 620), SiC (Hv degree of hardness: 2400), hBN (Hv degree of hardness: 4700), AlTiC (Hv 
degree of hardness: 2500), aluminum 203 (Hv degree of hardness: 2000), Si3N4 (Hv degree of 
hardness: 2160), A1N (Hv degree of hardness: 1370) and MgO (Hv degree of hardness: 920), and B4 
C (Hv degree of hardness: 3200) and TaN (Hv degree of hardness: 1080) are mentioned. Moreover, 
especially, when a ground object is the thin film magnetic head, this ground object becomes the 
structure where different degree-of-hardness ingredients, such as ARUTIKKU as shown in drawing 
2 , Sendust, a permalloy, and an alumina, are intermingled. 

[0029] The measuring method of hard Vickers hardness (Hv degree of hardness) is specified to JIS 
Z2251. It computes using a degree type from a test load when a pair face angle specifically attaches 
an impression to a test piece using the diamond forward rectangular-head drill indenter which is 136 
degrees, and the surface area for which it asked from the diagonal line die length of an impression. 
[Equation 1] 

HV=0.102(F/S) =0.102-(2Fsintheta/2)/d2=0. 18909 F/d2 - here - in a test load (N) and S, the 
surface area of an impression and D express the average (mm) of the die length of the diagonal line 
of an impression, and theta expresses [ HV / Hv degree of hardness and F ] the pair face angle of a 
diamond indenter. In addition, the criteria piece from which the testing machine of Hv degree of 
hardness is set to JIS B7725 with the criteria of a degree of hardness is determined as steel (JIS 
G4401, JIS G4805), the product made from brass (JIS H3 100), and copper (JIS H3 100), 
respectively. Moreover, the parallelism of the mirror plane for 0.1s, the front face of a criteria piece, 
and a rear face is determined for the surface roughness of the activity range of a criteria piece as 
0.02mm or less per 50mm by JIS B0621 (a definition and display of a configuration and the 
precision of a location) by JIS B0601 (surface roughness). 
[0030] 

[Example] Examples 1-8 and one to example of comparison 3 this example examined the addition 
effectiveness of the lubricant at the time of carrying out polish processing of the thin film mold 
magnetic head constituted by ARUTIKKU, Sendust, and the permalloy. The presentation of the 
loose grain polish slurry constituent used for this example is shown in a table 1 . The mono-oleic acid 
sorbitan (the Kao Corp. make, SP-O10) which is a nonionic surfactant as a surface active agent was 
used using Isopar M which is a nonpolar solvent as a dispersion medium. 

[003 1] Dithiophosphate zinc (Asahi Denka Kogyo, Z-l 12), the Lynn sulfuration polyolefine (Nippon 
Oil & Fats, ADDITIN), barium thio pyrophosphate (Japanese ruble ZORU, LUBRIZOL), nickel thio 
phosphate (tiba specialty chemical, IRUGARUBU), tricresyl phosphate (Kanto chemistry (reagent)), 
a phosphoric-acid triaryl (Kanto chemistry (reagent)), phosphoric ester (Toho Chemical Industry, 
PHOSPHANOL), and sulfuration fatty acid ester (the Dainippon Ink chemistry, Mobiladce DO) 
were used as lubricant (antifriction agent). Moreover, the trial with the same said of the slurry which 
is not using lubricant (antifriction agent), and the slurry which added the oleic acid (Wako Pure 
Chem (reagent)) and the macadamia-nuts oil (daylight chemicals (reagent)) which are an oily agent 
as lubricant was performed for the comparison. 

[0032] In a polish experiment, they are a product made from Japanese ENGISU, and the automatic 
precision wrapping machine HYPEREZ. EJ-3801 N type was used. Polish conditions set [ at the 
lapping machine ] tin / lead surface plate, surface plate rotational-speed 60rpm, and the slurry polish 
liquid amount of supply as for [ fuel-spray and processing load 1300 g/cm2 and floor-to-floor-time ] 
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30 minutes for 3 seconds at 30-second interval. Assessment of a polish property measured the level 
difference between the alumina titanium carbide / metal membrane of the thin film MAG mold head 
after polish processing, i.e., a pole chip recession value, (PTR value) under the scanning probe 
microscope (AFM). Although this PTR value changes also with military requirements, generally 
especially 5nm or less about lOnm or less is considered to be good. Moreover, assessment of a 
scratch used AFM and a differential interference light study microscope. A test result is summarized 
in a table 1. 



[0033] 
A table 1] 
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Each PTR value of the thin film mold magnetic head ground from the result of this example using 
the antifriction agent including sulfur and/or Lynn became lower than the time of using additive-free 
[ which are an example of a comparison / the oleic acid, the macadamia nuts, and additive- free ], and 
has ground more the thin film mold magnetic head which consists of composite material with which 
degrees of hardness differ to homogeneity. 

[0034] Example 9 this example evaluated about the effective addition of the antifriction agent in a 
loose grain polish slurry constituent. The addition was changed using dithiophosphate zinc as an 
antifriction agent. It carried out like [ abrasion test ] the example 1 . The formula of the used slurry 
and a result are shown in a table 2. 



[0035] 
[A table 2] 
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[0036] the antifriction agent which contains both sulfur and Lynn from the result of an example — 
0.075wt(s)% — it sets [ a PTR value ] to 5nm or less and was good by adding. Moreover, the PTR 
value was stabilized by carrying out the addition of an antifriction agent more than 0.1 wt%. From 
this, when the addition was more than 0.1 wt%, the composite material which consists of different 
degree-of-hardness ingredients was processible into homogeneity. 
[0037] 

[Effect of the Invention] the inside of a loose grain slurry constituent from the result of these 
examples — sulfur and Lynn — independent or the antifriction agent both contained — more than 
0.1 wt% - uniform polish processing which prevented selection polish of the elasticity ingredient 
which generates the composite material with which degrees of hardness differ by the hardness 
difference between ingredients was attained by adding. As mentioned above, although this invention 
described polish processing of the thin film magnetic head which mainly consists of a different 
degree-of-hardness ingredient, the application of the loose grain polish slurry constituent of this 
invention is widely applicable to prevention of selection polish of the composite material which 
consists of ingredients of a degree of hardness which does not remain in this and is different. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The bar cut down from the wafer in case a ground object is a magnetic-head component 
is shown. 

[Drawing 2] It is the A- A sectional view of the bar of drawing 1 in which an example of the 
configuration of a magnetic -head component is shown. 

[Drawing 3] It is the perspective view showing signs that the bar was pasted up on the processing 
fixture. 

[Drawing 4] It is the perspective view showing an example of wrapping processing of a bar. 
[Description of Notations] 

I ARUTIKKU (Aluminum 203, TiC) 

2, 4, 6, 8, 10 Alumina (aluminum 203) 

3 Sendust (Fe-aluminum-Si) 
5 MR Component 

7 Nine Permalloy (Fe-nickel) 

II Copper 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




B:TJUS"*- 9:#<-7P-f 1d:TJU5-J- 



[Drawing 3] 




[Translation done.] 
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8S) , t"7 (v/^f/^n*^7i- h) ^7 

i^^*-K -<y7 p otvuhy^-y^y-f/^^^ 
- h, -Yy7ntvwv ? y yy y^y^^o^w 
^— y/D t'M y^77n-f;i'^77 U 

-< y/p tw h y (•yt7f^7i-F) 

f-y^-h> *f V 7P tA' Ml ^ 5 A<7i=*f?*- 

40 k yya tvp h y (N-7U*if^7-;y^f 

^y^- hS7jy7 p y vym 7tF7^3^->7;^; 
= 7A^y7ntv-h momw^^tmy^yr 
yhAi-M) ^\ r-t h7/^*->^y7p t°u- 

y7f n^v' H\ 2-^^7->p^->M 2- 

50 taPBtttt^ogEtt^fciuaHM-aa*, o. 01 



(6) 

9 

SffiflgS £ Sffi&fC#J frfc¥RjSlc «fc 9 £ it*^ 
[0 0 2 7] ;Wj<Dgit*sMi* 7 y -«i$ftoS 

ars ;t*< 7 y -«rw«r s 

[0 0 2 8] ::©389i<73lgW£&KJu ±(CHv®^2 
6~3 6 0Q|k#ft&HvflKAtf7 0 0~4 0 0 0»S 

v\ ro®:Wtt#^jg-efe<9, Wx-tfT i (HvS 

a : 6 0) , P b (HvfS : 3 7) , Ag (H v$? 

g: 26) , W (Hvgfg: 3 60) , V (HvlS: 

5 5) , Nb (HvSfrK : 8 0) , Ta (Hv®S: 3 30 

5 5), Pd (HvS5S : 3 8) , C r (Hvg$ : 1 
3 0) , Ru (Hvfl : 3 5 0) , Cu (Hvgfg : 
117), P t (Hv®S : 3 9) , Mo (Hvff : 
16 0), Th (HvSS: 38) , N i (HvSSg : 

6 0), ir>-y* f» (Fe-Al-Si, H vgfg : 6 
00) , - 7D^ (Fe-Ni, Hv®I: 20 

0) , 7 (HvSfg: 2 0 0) tfiMktfbft 

5 0 7 5 y**, M*ff. 

K^ify* (HvSS: 6 2 0) % TflSf-<iy9 (A 1 
,0,-TiC, Hv®$: 2 5 00) % TiC (Hv .40 
®g : 3200) , A 1 N (H v 8?g : 1370) , S i , N 
. (H v0!g : 2160) , Z r O2 (HvS£g:700) , c 
BN (HvijSg : 4000) , S i O2 (HvRfiE:620) , 
S i C (H vSS : 2400) , h BN (H vg* : 470 
0) , Al T i C (HvSS : 2500) , AhO. (Hv 
: 2000) , S i,N, (H vgEiS : 2160) , A 1 N 
(Hv58g:1370) , MgO (H v S?g : 920) , B,C 
(H v gig : 3200) , TaN (Hvg!g:1080) aHJtrf 
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[0 0 2 9] /n-K try (HvSS) 
#136° ©^>f-V"*J'KjEIH*HiE?'«:fllV\ KRtffc. 

[&i] 

HV=0. 102(F/S)=0. 102- (2Fsin 0 /2)/d 2 =0. 18909F/d 2 

fMMJls B7725K, W£0S*&&<&£4M-tt4ICl (J 

IS G4401, J IS G4805) , JHSSiQlS H3100L fflfiCJIS 
H3100)t^tl€tl^AbixTV^ o £fc, 

/8$5ia©f?ffifi£fiJis B060i(gffifi$)Ki (90. is© 
[0 0 3 0] 

v^itansewis^ ? u -»/&tJ©*i/&£i? 1 

vRy^tr^>- Cfex ($0 8L sp-oio) &fflvvfc. 

[003 1] flyptfriJ (»JH#S£iJ) £ UT^^- !) ^Sfffi 

is (jfim^xn, z-ii2) , uy«wyti/7^ 

y (B*»J!g, ADD ITIN) , /<J ^A^t'D* 

^7i-h (B^-yy y-^K lubrizo 
^ - y^*^ j/utftu— y*) % y>m.v x ) 9 t/Vfr 

(KS8) ) , D^x^f^ (m^k^Xlg, PHOS 
PHANOL) , WfljJBJteBli^^A' (*H*-<V^b 
^ Mo b i 1 a d c e DO) Srffl^fc 0 4fcJtg?CO 

(K*) ) Stf^7?7t'/7i (B3t^5*^ 

[0 0 3 2] (*) Ms i 

iSi7->t>^v->yHYPEREZ EJ-380 

^Hteigg 60rpm, ^^y -WSttttl&MSr 3 0# 

mM(c 3 mmm. jox^s i3oo g /cm2 , ap 



(7) 
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W©SH, oiOtf-ZPf-y^iHryS'sHI (PTR 
ffi) Sr*lci!ro-^iitt« (AFM) (CfcoTiBteL 

WCftlOnmWT, »»C5nm£ilT*«Affi:#?t&*l* 
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[0 0 3 3] 









S*«3 




5G»3j5 


S»f*3 








JfcCtfPP 






0. 1 


0. 1 


0.1 


0. 1 


0. 1 


0. 1 


0. 1 


0.1 


0. 1 


0. 1 


0.1 


^b^tt^U (SP-010) 


1.0 


1.0 


1.0 


1.0 


1.0 


1. 0 


1.0 


1.0 


1.0 


1.0 


1.0 




10.0 


























10. 0 


























10.0 


























10.0 


























10.0 


























10. 0 


























10. 0 














































































10.0 






88. 9 


88. 9 


88. 9 


88.9 


BB. 9 


88. 9 


88. 9 


88. 9 


88.9 


88. 9 


88.9 




a» 




Sk» 






a» 




Aft 


s# 


^pJ 




PHtfKrm) 


3. 97 


3. 40 


3.93 


4.01 


3. 82 


4.00 


4. 12 


3.97 


5.98 


6.67 


10.64 



JpSrffl^fctf ±t» t>ft<&9, 5«£*m 



[0 0 3 5] 







0.001 


0.005 


0.01 


0.05 


0.075 


0.1 


0.5 


1 


5 


10 


50 


80 


PTR(nm) 


10.50 


9.23 


7.73 


5.1 1 


4.02 


3.82 


3.83 


3.79 


3.85 


3.82 


3.77 


3 81 



[oo3 6] xmnntinkfrb. mn&w) >*nijii 

&tZWtm8ffl*0.075vt%ffim-rZZ.t\Z£<>T, PTK 30 
[0 0 3 7] 

7 fcSEJtfttf!/ ^Sr¥^L< ttW#£*T 

■fSWJWSPJSrO. lwt%JJA±^Pt5w tfc«t«J, SI« 

****®ajfc$IFB £ Kit fcflHWPI* flfji (cfc o 

ffilftflW* 7 J -fflfi£fc©ffliSW: if* 5 tore 

■ * < gtez®mttnxmf&zhz>®&ttn<Dmmtm 



<opiM'fc<fcmx% z>h<DXhz, 0 
[mi] ®mmmwm.^v k§h^©»-§-©, 
[0 2 ] atft^y K**-©*ww>-«fcjj*i\ m 1 ©'< 

[El 3 ] /<-fcJniteAfc!MFS*fc^*:*+#HRHI 

[Ei 4] '<-<D7y\?v?wm<D—m*7Fir®®mxh 

<5 0 

[4$4§-©tftBJ] 

I 7^7W (ALO, • TiC) 

2, 4, 6, 8, 10 771^ "J" (AhO,) 
3 h (Fe-Al-Si) 

5 MRif 

7, 9 /Wd^ (Fe-Ni) 

I I m 
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7oy b*<-i?(Dm 

(72)|gBJ# R« @& (72)»!J§# OlP ]E*t 

MXmM-SHlTn 5f ltMSI *UiCas**EH*«-TBl3#l*7M- 

(72)%W% #W — & <72)*W# Elf 

(72)«K# SB Sit F * — 3C058 AA07 CB02 CB10 DA02 DA16 

#JR»**EB*«-TB13#1#7M- 5D033 DA01 DA11 

T-f— {r'fttS^tfcrt 5D042 NA02 PA08 RA02 



